In recent years, there has been much discussion of the merits and drawbacks of Energy Dispersive Spectrometry (EDS) analysis versus Wavelength Dispersive Spectrometry (WDS) [e.g. 1, 2]. Both techniques have distinct advantages and disadvantages. For EDS, the advantages include ease of use (with one click, a user can collect an entire spectra of the elements present in their sample, and software comes with automatic peak identification); speed of acquisition (depending on how the system is set up, a representative qualitative spectra can be collected in a matter of seconds); and stability of the EDS system. The disadvantages include the lower energy resolution of the detection system (~130eV), which can cause problems resolving interferences between elements with similar x-ray emission energies [e.g. 3]; lower count rate; and reports of lower reproducibility. In contrast, WDS analyses have better energy resolution (~10eV) allowing for better peak discrimination; higher count rates, and better light element analysis. The downside of WDS analyses include more complex procedures required to set the instrument up; and the ability to only analyze for a limited number of elements at once, which can result in longer analysis times.
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In this work, we combine WDS and EDS to quantitatively analyze geological materials, in order to try and take advantage of the positive aspects of both techniques and minimize the downsides. We use two different systems, both of which are situated on the JEOL 8530F FE electron probe at the Carnegie Institution for Science in Washington, DC. This instrument is equipped with both a 30mm 2 JEOL EDS detector, and a 30mm 2 Thermo Scientific EDS detector utilizing the Noran System 7 software. The electron probe at Carnegie has five WDS detectors, each equipped with two crystals, and runs both the JEOL software and Probe for EPMA software.
Two types of geological material were chosen for analysis: carbonates (calcite, dolomite and siderite), and basaltic glass. The idea of this study was to determine the precision and accuracy of measurements made by collecting major element data on the EDS systems, and minor elements on the WDS system. For carbonates, Ca was determined using EDS, while Mg, Sr, Fe and Si were determined using WDS. For basaltic glass, Mg, Si and Fe were collected using EDS, and Na, K, Ti, S, Al and Ca were collected using WDS. Analysis of both the carbonates and the basaltic glass were obtained using both the JEOL software/JEOL EDS combination, and the Probe for EPMA/Thermo combination, in order to compare results between the different systems. The analytical conditions for all of the analyses were 15kV, 20nA, and a 10µm electron beam. All of the samples analysed were flat, polished thin sections.
The Probe for EPMA/Thermo combination worked well for both carbonates and volcanic glasses (Table  1 , 2), although the value for CaO in dolomite was a little higher than the published value. Standardization of the Thermo EDS system via Probe for EPMA proved to be very straightforward, as it could be combined with standardization for WDS elements. The JEOL EDS/JEOL software combination produced acceptable results for the basaltic glass (see Table 2 ), although standardizing the EDS system was less straightforward. Analysis of the carbonate samples by the JEOL/JEOL system produced data close to the published values for both dolomite and siderite (although again, the CaO value in dolomite is a little high). Analysis of calcite highlighted an interesting software glitch: the analysis was initially entered as an oxide, without CO2 as a calculated component, and attempts to reprocess the data offline to include CO2 were unsuccessful. We anticipate that this issue will be resolved by software updates in the future. In summary, using a combination of EDS and WDS to analyse materials can produce data that is comparable to data collected using WDS alone, while reducing analysis time. Table 1 . (left): Analysis of carbonates standards using a combination of EDS and WDS. Two systems were used: Probe for EPMA combined with a Thermo EDS system ("PfE"), and a JEOL EDS system combined with JEOL software ("JEOL"). In each case, CO2 was calculated rather than analysed. The results are comparable to analyses obtained using WDS analysis. 
